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The inhalation of dusts containing silicon is known to produce different kinds of pneumoconiosis. Although free silica is sometimes the only pathogenic dust inhaled, in most situations there is exposure to silicates (for example, mica, asbestos, kaolin, talc) or to mixed dusts of free or combined silica and other inorganic dusts such as cement. The pathological findings produced by the latter type of dusts do not mimic the typical pattern of silicosis, and their diagnosis is based on the occupational history of the patient and on the identification of the inhaled foreign material within the lesions.
The effects of cement and mica dusts on the human respiratory tract have been recognised in epidemiological surveys (Middleton, 1936; Sayers et al., 1937; Gardner et al., 1939; Dreesen et al., 1940; Vestal et al., 1943; Giuliani and Belli, 1955; Jenny et al., 1960 Hublet, 1968 Kalacic, 1973) .
Nevertheless, there are few references to the pulmonary histopathology (Doerr, 1952; Vorwald, 1960; Pimentel and Gomes, 1973) , and other possible causes of pneumoconiosis were not excluded in some reports (Doerr, 1952; Vorwald, 1960) . There is also some controversy over the experi- mental pathogenic effects of cement and mica (Lemon and Higgins, 1935; Baetjer, 1947; King et al., 1947 King et al., , 1950 Einbrodt and Hentschel, 1966; Tripsa and Rotaru, 1966; Pimentel and Gomes, 1973) .
In addition to causing pulmonary lesions, exposure to pathogenic dusts may produce hepatic granulomas, as described in silicosis (Cisno et al., 1971) , berylliosis (Chesner, 1950) , and vineyard sprayer's lung (Pimentel and Menezes, 1975 A 46-year-old woman had been exposed to the inhalation of mica dust during grinding and packaging operations for seven years. In March 1971 she was admitted to hospital for dyspnoea on exertion, progressive weakness, and loss of weight. Symptoms had appeared two years before admission after a 'common cold'. There was no previous history of respiratory diseases. During this period antituberculosis drugs (streptomycin and isoniazid) were used without benefit; the sputum was persistently negative for tubercle bacilli. Physical examination revealed fine crackles in both lungs and an enlarged liver, three finger-breadths below the right costal margin, with a smooth hard edge. A chest radiograph showed bilateral reticulomicronodular shadows and some nodular densities in the left lower lobe. Serum protein electrophoresis showed: total protein 82 g/l; albumin 32-6%; globulins a, 6f5%, a2 13-4%, ,B 19-4%, y 28'1%. Liver function tests revealed: total cholesterol 155 mg per 100 ml (40 mmol/l) (60% esterified), thymol turbidity 20 units, cephalin-cholesterol flocculation 3+; serum alkaline phosphatase 6 Bodansky units; SGOT 270 units per ml; SGPT 170 units per ml; prothrombin time 80%. Pulmonary function tests revealed a restrictive ventilatory pattern with hypoxaemia and hypocapnia and marked reduction of diffusing capacity. The patient's condition deteriorated progressively and she died three years later in respiratory failure. The lungs at necropsy were dark grey and were of a hard, rubbery consistency. Extensive areas of diffuse fibrosis, emphysematous foci, and honeycombing were observed. No macroscopic changes were observed in the liver.
Histological studies
Microscopy of the lung of case 1 revealed that the lesions around the bronchiectasis consisted of granulomas made up of histiocytic and fibroblastic cells. These granulomas were frequently observed in the peribronchovascular connective tissue and in the interalveolar septa ( Fig. 1 ). Transitions between granulomas and irregular fibrohyaline scars destroying alveolar structures were also observed. Both granulomas and scars contained abundant inclusions of a yellowish-brown granular material with birefringent particles (Fig.  2) . The liver showed sarcoid-type granulomas (Fig. 3 ) and swelling and diffuse proliferation of sinusoidal lining cells. The cells of these hepatic lesions as well as some histiocytic cells in the portal tracts contained inclusions of a material with the same characteristics as that observed in the lung (Fig. 4) . Capsular, perisinusoidal, or portal tract fibrosis was not observed.
The lung of case 2 presented a diffuse thickening of the interalveolar septa by proliferation of histiocytes and fibroblasts and formation of reticulin and collagen fibres. A dark brown or black material and birefringent crystals were identified within these lesions (Fig. 5) . In the liver the following pathological findings were observed: focal or diffuse swelling of sinusoidal lining cells, clusters of epithelioid cells organised in sarcoidtype granulomas, and fibrosis of variable intensity of portal and perisinusoidal areas. There was no capsular fibrosis. Crystals and dark brown inclusions were also identified within the hepatic lesions.
Identification of cement and mica
METHODS
The chemical composition of Portland cement to which case 1 had been exposed is: calcium oxide 62-66%, silicon dioxide 19-22%, aluminium trioxide 4-8 %, ferric oxide 2-5 %, magnesium oxide Fig. 4 The same sarcoid granuloma as in Fig. 3 observed under polarised light. Birefringent inclusions similar to those of the lung are evident within the lesions (X95). were used (Pearse, 1972 (Jones, 1933; Parkes, 1974 (Sayers et al., 1937; Gardner et al., 1939; Giuliani and Belli, 1955; Jenny et al., 1960; Einbrodt and Hentschel, 1966; Hublet, 1968; Parkes, 1974) . Doerr (1952) reported pulmonary pathological findings at necropsy in a man exposed to cement dust, although he was also exposed to quartz dusts, and a pseudotumoral silicosis cannot be excluded considering the silicotic-type concentric arrangement of collagen bundles in the lesions (Doerr, 1952; Pimentel and Gomes, 1973; Parkes, 1974) . As to mica, although radiographic and functional respiratory abnormalities have been observed in the survey of workers exposed (Middle- Table 1 ).
(f, Fig. 8 X-ray diffraction of muscovite (a) and of the lung (b) and liver (c) of case 2. The muscovite pattern is evident in the tissue radiograms (see Table 2 ).
group.bmj.com on June 27, 2017 -Published by http://thorax.bmj.com/ Downloaded from (Fig. 7a) ( Fig. 7b) ( Fig. 7c) d ( ton, 1936; Dreesen et al., 1940; Vestal et al., 1943; Tat and Simionescu, 1972) , some authors have considered that mica dust is not harmful and could even have a protective action against other inhaled dusts (King et al., 1950) . The only necropsy and pulmonary histopathological observations reported in a worker exposed to mica (biotite) are difficult to interpret, because in the case reported the patient had been exposed to other pathogenic dusts (Vorwald, 1960) .
The present work describes the hepatic and pulmonary lesions observed in two patients exposed to cement and to mica dusts. The pulmonary lesions in the first case consisted of numerous histiocytic granulomas and irregular fibrohyaline scars with abundant inclusions of cement; these lesions were more frequent in the peribronchovascular connective tissue. The lung of the second case showed a diffuse thickening of all interalveolar septa by newly formed reticulin and collagen fibres and by proliferation of fibroblasts and histiocytes with inclusions of muscovite. There was no past history of other chest diseases nor record of exposure to other dusts in either case. Other exogenous contaminants were not identified by analysis of tissues at necropsy.
In addition to the pulmonary lesions, diffuse swelling and proliferation of the sinusoidal lining cells, sarcoid-type granulomas, and perisinusoidal and portal fibrosis were observed in the liver, closely related to inclusions of the inhaled dusts. It is likely that the inhaled cement and mica particles reach the liver by the bloodstream and produce these different types of hepatic lesion, as we proposed for Bordeaux mixture in a previous paper (Pimentel and Menezes, 1977) .
In the last few years we have observed at necropsy and in surgical specimens the lung lesions of workers exposed to Portland cement dust with a low free silica content. The histopathological findings do not mimic those of silicosis, and the pulmonary lesions have been produced in guinea-pigs exposed to the same dust by inhalation (Pimentel and Gomes, 1973) . It is conceivable, from our observations, that the aluminates and iron aluminates of calcium and the crystals of alite, belite, and tobermorite identified within the lesions are pathogenic to the lung and liver.
The aetiological diagnosis of hepatic granulomas, on morphological criteria, is often a puzzling problem, unless acid-fast bacilli, fungi, or ova of parasites are identified within the lesions. The inhalation of some kinds of dusts can also produce liver granulomas, as described in silicosis (Cisno et al., 1971) , in berylliosis (Chesner, 1950) , and in vineyard sprayer's lung (Pimentel and Menezes, 1975) .
The present report adds two new aetiological varieties to sarcoid-like hepatic granuloma occurring in granulomatous disorders of inhalatory origin, and gives histopathological support to the results of some epidemiological surveys of workers exposed to cement and mica dusts (Middleton, 1936; Dreesen et al., 1940; Vestal et al., 1943; Hublet, 1968) . The occupational exposure and the identification of the inhaled foreign material within the hepatic sarcoid-like granulomas are essential for the aetiological diagnosis and for the exclusion of other causes of hepatic granulomatosis and of sarcoidosis (Pimentel and Menezes, 1977; Lancet, 
